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Executive Summq , 

Purpose Major operational problems m a plutonium-proccssmg bmldmg at the 
Department of Energy’s (IMX) Rocky Flats Plant near Denver, Colorado, 
have existed since the building became operational m 1981 

Hecause of the high estimated costs associated with repairmg the 
building, and the potential risks associated with the plant’s proximity to 
a major metropolitan center, Senator Timothy E. Wirth requested that 
GAO determine (1) whether relocating the plutonium-processing opera- 
tions to other DOE sites is a viable alternative to correcting the problems 
in the building, (2) what effect such a relocation would have on publk 
health and safety m the Denver area, and (3) if the costs associated with 
correcting the problems m the buildmg justify reevaluating the total 
relocation of the plant’s plutonium processing and fabrication opcra- 
tions-m effect, relocating the plant. 

Background One of ~XX’S primary missions is to provide the Department of Defense 
with nuclear weapons In order to accomplish that mission, I)OE; mam- 
tains facilities throughout the United States that supply nuclear mate- 
rials, weapons components, and weapons. Many of these facilities, 
including the Rocky Flats Plant, have buildmgs that were constructed m 
the 1950’s and 1960’s and are now aged and deteriorating. 

The Rocky Flats Plant fabricates plutonium components for nuclear 
weapons and processes obsolete weapons to extract the plutomum. Rcsi- 
dues which are produced from both operations are processed at Rocky 
Flats, and plutomum recovered during processing is used m the fabrica- 
tion process 

Plutonium is radioactive and toxic to humans if inhaled, ingested, or 
absorbed into the body. Plutonium operations at the Rocky Flats Plant b 
have been the SubJect of concern because the Rocky Flats Plant is 
located just 16 miles from downtown Denver 

Design, materials, and mechanical problems associated with the 
processing building (known as building 37 1) surfaced in 1981. L)OE has 
not yet funded repairs for building 371 and has, instead, examined alter- 
natives for processing plutomum. The alternatives include relocating all 
or part of the Rocky Flats Plant’s processing operations to other loca- 
tions, and relocatmg all plutomum operations, mcludmg fabrication and 
processing, now performed at Rocky Flats to one or more other loca- 
tions The DOE sites which could be involved in such relocations are at 
Savannah River, South Carolina; Hanford, Washington, and/or Los 
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Alamos, New Mexico. These sites were considered because they cur- 
rently conduct operations similar to those at Rocky Flats Factors mflu- 
encmg which of the alternatives IS more desirable include relocation 
costs, transportation costs, pipeline quantities (the amount of plutonmm 
which is not available for use m weapon production because the mate- 
rial is either being processed or is in transit), health and safety risks, 
and socioeconomic impacts. 

Results in Brief Relocating plutomum processing to other locations appears to be fea- 
sible. On the basis of mformatlon obtained from DOE:, GAO identified four 
alternatives for relocating plutonmm processing that would cost 
between about $200 million and $600 million (fiscal year 1986 dollars). 
These alternatives would requu-e between 4 and 10 years to implement, 
including design, construction and/or alterations, and start-up This 1s m 
comparison to an estimated cost of about $300 mllhon to repair building 
371 at the Rocky Flats Plant and an implementation period of 8 years. 

While WE currently considers off-site safety and health risks to be low, 
studies required by the Envu-onmental Protection Agency have revealed 
some potential environmental problems 

The major contributor to safety and health risks at the Rocky Flats 
Plant is not the plutonium-processing operations, but rather the fabrica- 
tion operations. The alternative that addresses fabrication operations (a 
fifth alternative GAO analyzed) is to relocate all Rocky Flats plutonium 
operations. According to a DOE study, this alternative could cost over $4 
bllhon and take as long as 24 years for planning, site selection, design, 
construction, and start-up of the new facility and decontammation and 
decommissioning of the Rocky Flats Plant. On a cost basis alone, this 
alternative does not appear justified 

Principal Findings 

Costs Vary for Different 
Alternatives 

Costs for relocating Rocky Flats’ plutonium-processing operations range 
from about $200 million to partially relocate plutomum processing to 
over $600 million for relocating all processing operations. Estimated 
costs for repairing building 37 1 are about $300 mllhon. Costs to relocate 
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the total plant exceed $4 billion. Transportation costs and pipeline quan- 
tities also vary between the alternatives; however, the differences are 
not as dramatic as the differences in relocation costs. (See ch 2.) 

Risks Associated With 
Rocky Flats Operations 
Considered Low 

Recent safety assessments by Rockwell International, the contractor 
operating t,he Rocky Flats Plant, have calculated that the overall safety 
and health risks are wlthm DOE’S acceptable limits. Studies have esti- 
mated that an individual hvmg near Rocky Flats has a l-m-900 million 
chance of contracting cancer due to an accident at the Rocky Flats Plant 
However, the studies which originally calculated these risks are cur- 
rently being redone to incorporate new risk analysis techniques. Prehml- 
nary results indicate that the primary hazard at Rocky Flats is now an 
earthquake whereas the primary hazard was previously thought to be 
wind. In addition, recent studies have indicated toxic chemical contaml- 
nation in local groundwater. (See ch. 3.) 

Fabrication, Not Processing, Studies show that fabrication operations contribute 48 percent of the 

a Major Contributor to total Rocky Flats risk to the off-site population; processing operations 

Risks contribute approximately 12 percent. Thus, the overall risk at the Rocky 
Flats Plant would not drastically change if only plutonium-processing 
operations were relocated and fabrication operations remained at Rocky 
Flats. (See ch. 3.) 

Small Socioeconomic 
Impacts Predicted 

If a decision is made to move some or all plutonium operations from the 
Hocky Flats Plant, the time required for relocation may help mmimrze 
adverse socloeconomlc effects. Relocating the processing operations 
would require 4-10 years to complete, and the number of positrons to be 
eliminated would be spread out over this period. Further, if fabrication I 
operations remained at the Rocky Flats Plant, an increase in Jobs related 
to residue packagmg and transportation would partially offset the loss 
of processmg-related Jobs to other locations. Relocatmg all plutonium 
operations would not affect employment until about 14 years into the 
prolect. (See ch. 3.) 

No Decision on Plutonium 
Operations Appears 
Imminent 

Despite more than 5 years of studies, DOE does not appear to be close to 
a decision on the future of plutomum processmg at the Rocky Flats 
Plant. During those 6 years, M)E has incurred costs to transport residues 
to other DOE: faclhtles for processing; public perceptions of the health 
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risks associated with Rocky Flats appear to be growing; the older, dete- 
riorating processing buildings at Rocky Flats are still in use; and 
building 371 is largely unused. 

GAO'S review disclosed no processing alternative that was clearly supe- 
rior to the rest when all factors are considered. The total plant reloca- 
tion alternative, when evaluated on a cost basis alone, does not appear 
Justified. The costs associated with repairing building 37 1 and main- 
taining, upgrading, or replacing other facilities at Rocky Flats to allow it 
to operate until a new facility is constructed elsewhere exceed the total 
costs of most of the processing relocation alternatives; and the total 
relocation costs exceed $4 billion. For all alternatives, when other fac- 
tors, such as environmental, safety, and health risks, are considered, the 
most attractive alternative depends on the emphasis placed on the var- 
ious factors. 

Recommendation To make the best decision on the future of buildmg 371, DOE needs to 
first address a broader issue-where does the Rocky Flats Plant fit m 
the overall, long-term plans, goals, objectives, and requirements for an 
aging DOE weapons production complex? Many of DOE'S facilities are 
approaching or have passed their planned operating lives, and major 
investments will be required to replace or refurbish these facilities. 

Before spending hundreds of milhons of dollars to relocate or repair one 
building at Rocky Flats, DOE needs to take a broader look. In March 1987 
testimony before the Senate Governmental Affairs Committee, GAO 

addressed this issue and called on DOE to make this broad, strategic anal- 
ysis. For Rocky Flats, GAO recommends that the Secretary of Energy 
ensure the selection of the best solution be closely coordinated with this 
strategic analysis to assure that construction/modernization funding is 
used efficiently. 

Agency Comments GAO discussed the facts presented in this report with DOE and Rockwell 
International officials. These officials agreed with our overall observa- 
tions and provided mformation to clarify data contained in the report. 
As requested, GAO did not obtain official agency comments on the report. 
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Chapter 1 

Introduction 

The responsibility for making nuclear material for defense programs 
was first vested u-t the Atomic Energy Commission in 1946 and then in 
the Energy Research and Development Admuustratron, which was 
established in 1974. This responsibility was, in turn, transferred to the 
Department of Energy (DOE) pursuant to the Department of Energy 
Organization Act of 1977 (42 U.S.C. 7151). 

The basic missions of DOE’S defense activities include weapons research, 
design, and fabrication and production of nuclear materials for nuclear 
weapons and naval fuel. DOE’S defense mission is carried out at 18 
weapons facilities around the nation. One of DOE’S key weapons facilities 
is the Rocky Flats Plant. Located approximately 16 miles from Denver, 
Colorado, the plant is operated by a contractor-Rockwell International. 
The plant fabricates weapons components using plutonium1 and other 
materials, and processes materials from retired nuclear weapons and 
residues and wastes from the fabrication process to extract plutonium 
for reuse. 

Because the Rocky Flats Plant is situated near the Denver metropolitan 
area (populatron, 1.8 mllhon), public concerns over the safety and health 
risks associated with the facility’s operations were raised by a series of 
accidents and fires which released radioactive material off-site. These 
concerns, m turn, have led to a number of safety assessments of the 
Rocky Flats Plant Two of these assessments concluded that moving the 
functions performed at the Rocky Flats Plant to another location would 
cost billions of dollars and would require an extensive period of time 

In 1973, to reduce the safety and health risks from Rocky Flats opera- 
tions, DOE began constructing a new plutonium-processing building (at 
an estimated cost of $113 mrlhon) to replace several aging buildings at 
Rocky Flats. When the project was completed m 1981-at a final cost of 
approximately $2 15 million-Rockwell International attempted to 
operate it, but encountered severe design, materials, and mechanical 
problems DOE has conducted several studies since 1981 of how to fix 
building 37 1. However, the building is still not fully operational, and DOE 
will have to provide additional funding to either correct the problems or 
move the processing operations elsewhere. DOE has not yet requested 
such funding and, as a result, does not know when or rf the burldmg will 
become fully operational. Because of these problems, DOE: is conducting 
studies on the future of plutomum processing at the Rocky Flats Plant. 

‘l~lutomum IS a heavy, radmactlve, man-made metalhc element which IS toxic If Inhaled, mge+ted, or 
abw)rbed through an open wound 
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Because of the potential costs to correct the problems and health and 
safety concerns to the public stemming from the plant’s proximity to the 
Denver metropolitan area, Senator (then-Representative) Timothy E. 
Wirth asked us to look at alternatives for relocating all or part of the 
Rocky Flats plutonium operations. 

DOE’s Nuclear 
Materials Facilities 
Have Varied 
Responsibilities 

. 

. 

. 

. 

. 

. 

DOE uses a variety of facilities to accomplish its nuclear weapons respon- 
wbrhties. Two facilities-the Los Alamos National Laboratory in Los 
Alamos, New Mexico, and the Lawrence Lrvermore National Laboratory 
in Liver-more, California- are responsible for research and development 
activities for nuclear weapons components. The following lists the maJor 
facrhties that are responsible for producing nuclear materials and pro- 
ducing and assembling weapons components: 

Rocky Flats Plant, near Denver, Colorado, fabricates and assembles 
weapon components, primarily from plutonium, and recovers plutomum 
from wastes generated during the fabrication process and from returned 
weapons. 
Y- 12 Plant in Oak Ridge, Tennessee, produces weapon components of 
uranium, uranium alloys, and lithium2 and recovers these materials from 
wastes generated in the fabrrcatron process and from returned nuclear 
weapons. 
Savannah River Plant near Aiken, South Carolina, has five productron 
reactors to produce tritlum3 and/or plutonium. The plant also recovers 
plutonium from residual materials. 
N-Reactor, at the Hanford site near Richland, Washington, 1s a dual-pur- 
pose reactor which produces plutonium for nuclear weapons and steam 
for a local public power supply In addition, DOE recovers plutonium 
from residual materials generated on-site. 
Pinellas Plant near St. Petersburg, Florida, manufactures electrical sys- 
terns such as neutron 4 generators, and specialty capacitors and switches 
for weapons. 
Mound Plant, near Mramisburg, Ohio, produces detonators and related 
components. 
Kansas City Plant in Kansas City, Mrssourr, develops, produces, and pro- 
cures electrical components. 

‘bthlum is a soft element of the alkali metal group used in nuclear reactions and metallurgy 

3Tntlum IS a radioactlve isotope of hydrogen 

4A neutron 1s an uncharged elementary particle that 1s found in the nucleus of every atom heawer 
than hydrogen 
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l Pantex Plant m Amarrllo, Texas, manufactures non-nuclear explosives 
and other weapon components and performs the final assembly of 
nuclear weapons. It disassembles retired weapons, and returns the dis- 
assembled parts to the plant of origin for further processing. 

Age, Environmental, Safety, Many structures at these facilities were orlgmally constructed m the 

and Health Concerns Exist 1950’s and 196O’s-before building codes and cnvuonmental, safety, 

at DOE’s Weapons Facilities and health requirements which are now in effect were established. As a 
result, buildings and equrpment are aged and, m some cases, in need of 
repair or upgrading. Further, not all buildings meet current requu-e- 
ments for protection against natural phenomena such as earthquakes 
and tornadoes. Consequently, we and other groups, have expressed con- 
cerns related to the envu-onmental, safety, and health risks posed by 
IKX’S weapons production complex. 

Examples of these conditions and concerns at the Rocky Flats Plant are 
contained in the remainder of this report. The same type of condltrons 
were also discussed in our August 1986 report entitled Nuclear Safety- 
Comparrson of DOE’S Hanford N-Keactor With the Chernobyl Reactor 
(GAO/HCED-86-213~~). That report was prepared in response to concerns 
about simrlarlties between DOE’S N-Reactor and the Soviet IJnion’s ill- 
fated Chernobyl reactor The report stated that DOE’S N-Reactor uutrally 
began operating in 1963 and had an expected life of 20 years IKK offi- 
cials acknowledged that many N-Reactor systems and components have 
aged and are deterroratmg. The N-Reactor was shut down on January 7, 
1987, for at least 6 months to allow major safety-related upgrades to be 
implemented. 

In addition, we are currently conducting a review of DOE’S plutomum 
productron reactors at Savannah River, South Carolma. Savannah River 
is the site of four reactors (a fifth reactor is on standby) which first 
began operating in 1953. Three of the reactors are operable, however, 
problems in meetmg state reqturements related to the temperature of 
one of the reactor’s coolmg ponds preclude its operatron during the 
summer months. The fourth reactor has not operated since .July 1985 
because of cracks in the reactor vessel which allow leaks of radroactrve 
water. Although DOE: has spent about $47 million on repalrs, the problem 
still exists and DOE has estabhshed no date for restart Our review, con- 
ducted at the request of the Chairman, Senate Committee on Govern- 
mental Affairs, focuses on operational and safety concerns related to 
Savannah River’s reactors 
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Introduction 

Several of our reports have specifically addressed environmental, 
safety, and health matters at DOE nuclear facilities. In a September 1986 
report entitled Nuclear Energy: Environmental Issues at DOE'S Nuclear 
Defense Facilities (GAO/RCED86-I%!), we reviewed nine DOE defense 
facilities. We found that eight facilities had high levels of groundwater 
contammation; six facilities had soil contamination m unexpected areas, 
including locations beyond the facilities’ boundaries; and four facilities 
were not in compliance with the Clean Water Act. 

Two other reports5 dealt with safety and health problems at DOE nuclear 
facilities and the adequacy of DOE’S environmental, safety, and health 
oversight. Both reports cited the need for independent environmental, 
safety, and health oversight of D&S nuclear activities. 

Rocky Flats Plant Is Each DOE facility provides materials, components, or services required to 

the Focal Point for 
accomplish DOE’S weapons production responsibilities. The Rocky Flats 
Plant is the focal point for fabricating nuclear components and 

Plutonium Operations processing plutonium materials. Figure 1.1 shows the production facili- 
ties at the Rocky Flats Plant and their relationship to DOE’S other 
facilities. 

“DOE’s Safety-t Program at Nuclear Facdltles Could He Strengthened (GAO/ 
RCED-84-50, Nov 30, 1983) lietter OversIght Needed for Safety and Health Actwltles at DOE’s 
Nuclear Faclhtles (EMD-81-108, Aug 4, 1981) 
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Figure 1 .l: Key Production Facilities 
-.-- 
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- - - Residues 
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Source Adapted from DOE diagrams 

Fabrication of nuclear weapons components in building 707 makes use 
of weapons-grade plutonium (pure plutonium from reactors or pluto- 
mum that has been processed and purified). The finished products- 
known as triggers for nuclear weapons -are then shipped to the Pantex 
Plant in Amarillo, Texas, for final assembly in the weapons 

Fabrication operations produce various residues which contain pluto- 
nium. Because of the high monetary value of even small quantities of 
plutonium, these residues must be processed to extract and purify the 
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plutonium. Certain residues are processed using pyrochemlcal tech- 
niques (use of dry, heated chemicals) in buildings 371 and 776; other 
residues are processed using acids in building 77 1, 

Also processed at the Rocky Flats Plant are components from retired 
weapons (known as site returns) that contain plutonium. These compo- 
nents are removed from returned weapons at the Pantex Plant and are 
sent to the Rocky Flats Plant where the plutonium 1s extracted and puri- 
fied in buildings 371 and 776. 

Public Concerns and When the present location was selected for the Rocky Flats Plant in 

Studies Have Focused 
195 1, it was generally hailed as good news for the surrounding area 
because of its economic lmphcatlons. However, because attention m suc- 

on Hiealth and Safety at ceedmg years has focused on the environmental, health, and safety 

Rocky Flats Plant effects attributed to nuclear energy, the public’s overall attitude toward 
any type of nuclear plant has changed. 

Public Concerns Have Led 
to Various Studies on 
Health and Safety 

Concerns about the Rocky Flats Plant have developed from a number of 
incidents which have occurred since the late 1950’s In 1957 a fire in a 
glove-box line” released a small amount of plutonium to the envu-on- 
ment. From 1959 to 1969, storage drums containing plutomum-contaml- 
nated machine 011 leaked and contaminated soil off-site. In 1969 a maJor 
fire occurred m one of the plutonium-processing buildings resulting in a 
minor release of plutonium to the off-site environment. Also, m 1973 a 
small quantity of trltlum was accidentally released with waste water 
into the water supply for the nearby city of Broomheld, Colorado (popu- 
lation 17,000) 

In 1974 public concerns related to the safety of the Rocky Flats Plant 
led to the establishment of a Rocky Flats Task Force by then Governor- 
elect Richard Lamm and Senator (then Representative-elect) Timothy 
Wu-th. The task force, consisting of state and county officials, private 
citizens, and a state representative, was created to assess the effects of 
activities conducted at the Rocky Flats Plant The Lamm-Wirth Task 
Force Report concluded that the Rocky Flats Plant should be reassessed 
as a nuclear weapons manufacturing facility, with consideration given 
to gradually phasing out its present operations, possibly transferring 
those operations to a more suitable site 

“A gk,vc+ox hne 1s a UTICA of senlcd boxes that workers rise to handle rddlodctivc~ nrdtcrldk 
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In 1976 the Admmlstrator of the U.S. Energy Research and Develop- 
ment Administration (DOE’S predecessor agency) disagreed with the 
Lamm-Wirth Task Force Repa conclusion. Three years later, Senator 
Wirth formally requested that DOE conduct a major study of the Rocky 
Flats Plant. He stated that while the plant fulfilled a critical mission 
within the national defense structure, many arguments were being made 
concerning the advisability of such a plant in the midst of a major met- 
ropolitan area. (As shown in fig. 1.2, the plant is approximately 16 miles 
from downtown Denver-metropolitan area population of 1.8 mllhon- 
and 8 miles from downtown Boulder-population of about 96,000 ) 
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Figure 1.2: The Rocky Flats Plant and Figure 1.2: The Rocky Flats Plant and 
Surrounding Area Surrounding Area 

I A 25 
\ 

I Broomflrld 

I ROCKY 
FLATS 
PLANT 

I I 

\r 36 

Scale: 
1 inch = 3.55 miles 

Source FInal EnvIronmental Impact Statement Rocky Flats Plant Site (Apr 1980) Source FInal EnvIronmental Impact Statement Rocky Flats Plant Site (Apr 1980) 

. 
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Senator Worth specifically requested that DOE (1) identify alternate sites 
for plutonium processing, (2) project potential losses of manpower at 
Rocky Flats if the plant were relocated, and (3) analyze alternate uses 
for the site. In 1979 he and Governor Lamm established an independent 
group-the Blue Ribbon Citizens Committee-to review the results of 
DOE’S study. 

DOE: conducted the requested study and issued a report (Long-Range 
The Final Report on Rocky Flats Utilization Study) in February 1983 

the Department of Energy Long-Range Rocky Flats Utilization Study, 
issued by the Blue Ribbon Citizens Committee, was released on 
March 21, 1984 Both reports agreed that any relocation alternative 
would require a considerable investment m terms of funding and time: 
$2 billion to $3 bllhon and 8 to 24 years. As a result, Governor Lamm 
and Senator Wirth concluded that a decision to relocate all operations at 
Rocky Flats should not be made in the immediate future. They also con- 
cluded, however, that future options for relocation must be kept open 
and active. 

Problems With Building 371 Controversy over the future of the Rocky Flats Plant was renewed in 

Renewed Concerns With the 1984, when allegations were made by Rocky Flats employees that 

Safety of Rocky Flats unsafe condltlons existed m an aging plutonium reprocessing building, 
building 77 1, and in building 371 Construction for building 371, a new 
plutonium-processing building, began m 1973 to replace building 771. 
When building 371 was completed m 1981, the operating contractor 
encountered severe design, materials, and mechanical problems. Because 
of these problems, Rockwell could not conduct operations as originally 
planned and could not replace bulldmg 77 1. Building 77 1, which was 
built m 1953, is contmumg operations with old and deteriorated equlp- 
ment and, as a result, a processing backlog has been created 1 

In May 1984, Senator Timothy E Wu-th requested that we evaluate the 
problems associated with building 371, including an assessment of what 
would be necessary to bring the building on-line, and any related health 
and safety impacts m both buildings. Our report on building 371’s prob- 
lems and then- impacts7 stated that the building had limited operational 
capablhty The problems resulted from poor design, inappropriate con- 
st ructlon materials, and changes m safety and safeguard requirements 
We reported that rectifying the situation would require modlficatlons 

71MX’~ I’lutonmn~ I’rowwn)! Fachty at Rocky Flats-Operational l’roblcms Costly Hrwlntwns,& 
l+mnr 1 lncwlamt I(5 (GAO/CTiFi%-8Fi-.3,pt 11, 198.5) 

~----..- 
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possibly costing more than $300 million and that DOE would have to 
depend on other sites for plutonium-processing assistance m the interim. 

DOE Has Studied 
Alternatives for 
Building 3’7 1 

In October 1984, DOE’S Albuquerque Operations Office, whtch has 
administrative control of the Rocky Flats Plant, initiated a study to 
determine the optimum utilization of buildmg 37 1 as a plutonmm- 
processing facility. The study evaluated a number of alternatives, 
including (1) using the building as origmally intended, (2) using the 
building to a lesser extent by using capabilities at other DOE locations, 
and (3) not using the building at all-either a new facility would be con- 
structed at the Rocky Flats Plant or the needed capability would be 
acquired at other locations The Albuquerque study, completed in Feb- 
ruary 1986, concluded that building 371 should be repaired (mvolvmg a 
nearly complete reconstruction of the interior of building 37 1) and 
funding should be obtained as a fiscal year 1988 line item. Total cost of 
the repairs was estimated to be about $300 million 

After the Albuquerque Operations Office submitted a funding request to 
DOE headquarters for repairing building 37 1, oo~ headquarters began its 
review of the buildmg’s future. That study included a number of alter- 
natives to funding the project as requested by the Albuquerque Opera- 
tions Office. In July 1986, DOE headquarters decided to delay funding 
the project at least 1 year so that the project could be redesigned and 
additional information could be developed on possible alternatives. 

DOE and Rockwell International personnel are currently reviewing the 
design of buildmg 37 1 and reevaluating the condition of buildmg 77 1. 
Recent processmg operations changes have resulted in the generation of 
lower amounts of residues. The design of building 37 1 is being reviewed 
to determine if these lower generation rates will affect design decisions 
concerning the processing capacity of building 37 1. The review is evalu- 
ating the financial impacts of the reduced amounts of residues and is 
looking at the possibility of repairing building 37 1 m phases rather than 
as a smgle project. 

. 

The reevaluation of buildmg 771 1s being conducted to determine what 
the current problems are with the building, what the costs would be to 
correct the problems, and whether the building can be operated for an 
extended period of time if the repairs to building 371 are made in 
phases 
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DOE Is Studying the 
Long-Range Use of 
Weapons Facilities 

DOE headquarters is conducting an additional study that could affect the 
long-range utilization of the Rocky Flats Plant DOE headquarters has ml- 
tiated a study of all weapons facihties to determine what the LX)E: 
weapons complex should be m 30 years. The study was m its conceptual 
phase at the time of our review, and complete obJectives and milestones 
had not been identified. DOE officials told us that the study would 
attempt to develop a strategic plan for all weapons facilities. The study 
will determine whether each site will be needed, and, if so, what each 
site will be doing, and what will be needed to perform that mission Such 
information will enable DOE: to have a long-range plan to repair or 
replace weapons facilities. 

Methodology Rocky Flats Plant’s plutonium-processmg operations and determine 
whether such relocation would alter the health and safety risks associ- 
ated with the plant’s operations and (2) whether the costs associated 
with rectifying the situation m buildmg 37 1 were significant enough to 
warrant reconsidering the relocation of the entire plant. For the latter 
portion of the request, we agreed to update the cost and socioeconomic 
information contained m prior studies to the extent possible. 

We discussed plutomum operations at Rocky Flats Plant with DOE: and 
Rockwell officials to determine how plutonium is processed as well as to 
obtain data on quantities and types of residues that result from those 
processes. To determine what capabilities exist at other locations m the 
DOE weapons complex, we interviewed DOE and contractor officials at the 
Richland Operations Office and the Hanford site m Richland, Wash- 
ington; DOE and contractor officials at the Savannah River Operations 
Office and Plant m Aiken, South Carolina; and DOE: and contractor offi- . 
coals at the Albuquerque Operations Office and the Los Alamos National 
Laboratory m Los Alamos, New Mexico. We also obtained and reviewed 
1985 and 1986 reports from DOE that addressed available plutomum- 
processing capabilities at those locations 

To determine what alternatives to plutomum processing at Rocky Flats 
Plant were available, we reviewed completed and ongomg DOE studies of 
potential alternatives and discussed the results of these studies with the 
participants. Alternatives identified based on the DOE studies included 
(1) totally relocating the Rocky Flats operations, (2) relocating the 
processing of all plutonium residues, (3) relocating the operations which 
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process plutonium oxides (one form of residue), (4) relocating the opera- 
tions which process site returns (returned weapons), and (5) relocating 
operations which process both oxides and site returns. l’osslble alterna- 
tive locations considered in our review were IIanford, Washington, 
Savannah River, South Carolina, and Los Alamos, New Mexico. ‘l’hcsc 
locations can presently process some plutonium materials, such as t hoscb 
generated at the Rocky Flats Plant. 

WC compared the estimated costs of the various altcrnatlves with the 
estimated cost of repairing building 371, We selected this comparative 
approach because repairing building 37 1 was the course of action rec- 
ommended by the Albuquerque Operations Office Cost data were 
obtained from IXX and contractor officials, analyzed, and discussed at 
each location. As part of the Rocky Flats costs estimated for each altcr- 
native, we asked Rockwell to estimate the impacts on the plant’s overall 
long-term construction plans. Although the cost estimates for the altcr- 
natives were not as detailed as the estimated costs for building 37 1, they 
were the only estimates available. We also obtained information on t hc 
quantities of plutonium in the WE: transportation and processmg system 
(“pipeline”). 

To determine what effects the various relocation alternatives might 
have on public health and safety m the Denver area, we examined the 
risks calculated by DOE for current plant operations. We reviewed mdl- 
vldual safety analysis reports as well as the safety analysis report pre- 
pared m support of the Long-Range Rocky Flats LJtllizatlon Study. We 
also reviewed available supporting documentation for these reports. 
Since IXX has building modification projects planned to reduce risks m 
certain buildings, we reviewed these projects and discussed each with 
IXJI: and Rockwell staff. 

To understand what the environmental impacts of the plant’s operations 
have been, we examined the 1980 Rocky Flats Environmental Imp& 
Statement and the 1986 Comprehensive Environmental Assessment and -~ 
manse Report. We discussed the fmdmgs and methodologies m these 
reports with Rockwell International personnel involved m their prepara- 
tion, and with knowledgeable ML)E officials responsible for reviewing and 
approving them 

In order to gam an understanding of the public’s perception and attl- 
tudes toward the plant, we interviewed local civic leaders and health 
officials from Boulder, Broomfield, Westminster, and *Jefferson County, 
Colorado We also discussed the health and safety aspects of the plant 
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with Colorado Department of Health and Environmental Protection 
Agency officials. In addition, three reports have dealt with public con- 
cerns and issues surrounding the plant’s operations. We reviewed these 
reports-the Bhle Ribbon Citizen’s Committee Report on the Long-Range -- 
Kockym (1983), the Lamm-Wirth Task Force 
Report (1974), and the Rocky Flats Monitoring Committee’s” report, 
entitled An Assessment of Issues Concerning the Future of the Rocky 
Flats Plant ( 1979). 

To assess what impacts plant relocation would have on the area’s 
socioeconomlcs and the plant employees, we examined the sectlon m the 
Long-Range Rocky Flats Utilization Study report dealing with soc’ioeco- 
nomic impacts of changmg missions at the Rocky Flats Plant We 
examined economic and demographic forecasts for the Denver mctropol- 
itan area including annual reports on regional growth and development 
published by the Denver Regional Council of Governments, presenta- 
tions by the state demographer, and DOE: studies relating to growth pro- 
jections m the area surrounding the Rocky Flats Plant. We also 
discussed future economic projections for the surrounding area with 
local community officials, and obtained their opmlons on possible 
impacts that would result from relocating the plant. We discussed the 
relocation impacts on plant employees with Rockwell officials 

All dollar figures contained m this report are expressed m fiscal year 
1986 dollars. To change actual year dollars to fiscal year 1986 dollars, 
we used escalation rates contained in the Bureau of Labor Statistics 
Independent Cost Estimate Table. Although the time frames varied for 
each alternative, we did not discount the cost estimates because the INE: 
cost data was not sufficiently detailed to allow this calculation 

As requested, we did not obtain formal, written comments on this 
report. We did, however, discuss the facts presented in a draft of this 
report with officials at DOE headquarters (Germantown, Maryland), the 
Albuquerque Operations Office, and the Rocky Flats Area Office We 
also discussed the facts presented with Rockwell International officials. 
These officials agreed with our overall observations and provided infor- 
mation to clarify data contained in the report. Our review was con- 
ducted between July 1985 and December 1986 and was performed m 
accordance with generally accepted government auditing standards 

“The Iiocky Flats Momtormg Committee was estabhshed in 1976 to mamtam ovetwght of the status 
of qxwfw rcwmunendatwn~ contained m the Lamm-Wu-th Tdsk Izorce Report - 
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Chapter 2 discusses the estimated construction and transportation costs 
for the various alternatives and compares these costs with the estimated 
costs of repairing building 37 1. Chapter 2 also discusses pipeline quanti- 
ties required for each of the alternatives. Chapter 3 discusses the risks 
that have been calculated for present operations at the Rocky Flats 
Plant and then explains factors related to risks for the relocation alter- 
natives. It also presents data on the possible socioeconomic effects of the 
alternatives. Chapter 4 presents our conclusions and a recommendation 
to the Secretary of Energy. 
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Relocation Alternatives: A Comparison of Costs 
and Pipeline Quantities 

Various alternatives exist to eliminate or reduce plutonium activities at 
the Rocky Flats Plant. These alternatives include relocating all activities 
performed at the Rocky Flats Plant (including fabrication, processing, 
and support services), relocating all plutonium-processing operations, 
and relocating only certain plutonium-processmg operations. Based on 
DOE data, repairing building 37 1 and keeping all plutonium activities at 
the Rocky Flats Plant would cost about $303 mllhon. In comparison, 
total relocation of all Rocky Flats operations would cost about $4 billion. 
If only a portion of Rocky Flats plutonium recovery operations were 
relocated, costs are estimated to range from $206 million to $617 mil- 
lion, depending on what operations were moved and where they were 
moved. 

Our analysis of the alternatives also considered the cost of transporting 
residues to other IK)E: locations and the amount of plutonium tied up m 
plutonium shipments and in processing at alternate locations (“plpeline 
quantities”) 

Other key factors such as risk to the off-site population and socloeco- 
nomic impacts are discussed m chapter 3. 

Available Alternatives Because of Senator Wn-th’s specific interest m (1) the processing opera- 

for Relocating 
tlons and (2) the feasibility of totally relocating the Rocky Flats Plant, 
we compared the following alternatives with DOE’S most recent estimate 

Plvtonium Operations of the cost to repan- building 371 

and Factors Considered 
in Analysis 

l Relocatmg all Rocky Flats operations, including fabncatlon, processing, 
and support operations. 

. Rclocatmg the processing of residues, oxides, and site returns. 
l Relocating the processing of site returns 
. Rclocatmg the processmg of oxides. 
l Rclocatmg the processing of oxides and site returns 

All of these alternatives would reduce the amount of plutomum handled 
at the Rocky Flats Plant, theoretically reducing the risk of a plutonium 
release to the Denver metropolitan area. Sites considered as potential 
recipients of these operations were Hanford, Washington; Savannah 
River, South Carolina, and Los Alamos, New Mexico These locations 
were included because of then- current mvolvement m the production of 
materials for nuclear weapons, and their potential capability and 
capacity to assume certain Rocky Flats processing responslblhtles 
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In this chapter, we compare the alternatives listed above using the fol- 
lowing factors, 

l Costs of relocation. costs to upgrade or build new facilities at Rocky 
Flats and other locations and to acquire the necessary equipment and 
technology. The type of costs included m this category are costs which 
are generally appropriated through a line item budget request for a spe- 
clfic period of time Cost impacts on facility-wide long-range construc- 
tion plans for the plant were also included m the calculation of these 
costs. 

. Transportation costs. operating costs required for the packaging, han- 
dling, and shipping of materials 

l I’ipelme quantities: the amount of plutonium which is not available for 
use in weapon production because the materials are either being 
processed or are in transit. 

WC did not consider potential increases in operating costs (other than 
transportation costs) which would occur if an alternate HI: facility were 
to assume Rocky Flats’ plutonium responsibilities. Although operating 
costs at these locations would increase, these costs would generally be 
offset by reduced operating costs at the Rocky Flats Plant It 1s assumed 
that the total operating costs for DOE: would remam virtually the same 
regardless of which site undertakes these plutonium responsiblhtles 

Repairing Building 37 1: Rc~palrmg building 37 1 would not eliminate any of the plut omum act lvl- 

A I3qseline for Cost 
Comparisons 

tic’s at the Rocky Flats Plant, however, these estimated costs can serve 
as a baseline for comparing the relocation alternatives. (A chart com- 
paring costs associated with repairing building 37 1 to each of the altcr- 
natives is presented in app II ) It 1s also important to note that repairing 
bulldmg 37 1 1s currently being considered by DOE: headquarters and was 
recommended by MX’S Albuquerque Operations Office and Rockwc41 
International. 

- _.-- - .-_- -___ -_.-~. 

(hst,s Associated With 
- .- -- -- -~-.. - -.._ - 

To avoid making a large investment m obsolete fac4ltles, the IKE Rocky 

Rqmiring Ihiilding 37 1 Flats Arca Office and the Albuquerque Operations Off~c have> propo~c~i 
that bulldmg 37 1 bc repaired at a total estimated cost of’ 52ti8 mullion. 
‘I’hcst~ funds would bo spent during the proAect period ( fiscal years 1988 
through 199ti) t,o correct the design, materials, and mcchamcal problems 
ldcntlf’lcd m bulldmg 37 1, and to enable Rocky Flats to meet, I)OIC s,twn- 
tiards tor health, safety, envlronmcnt, security, and safoguardmg of 
mat (lrials I Iowcv(lr, according to a ME Rocky Flats Art>a ()ff 1cc of t’lclal, 
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if repairs of building 371 were approved, space may not be available to 
process special recoveries and to carry out research and development 
projects. An additional $35 million may have to be spent to conduct 
those activities m building 77 1. Special recoveries involve the handling 
and processing of materials such as berylium and aluminum found in the 
site returns. These materials cannot be handled in the existing 
processing lines m building 77 1 and require a separate processing 
system. Research and development projects would be required to 
develop technology for the relocated plutonium processing 

Transportation Costs If IKE approves the repair of building 37 1, Rocky Flats is expected to be 

Associated With Repairing able to process all of its residues and oxides and would not have to ship 

Building 37 1 any of the materials off-site for processing. Until repairs are complete or 
alternate arrangements are implemented to process Rocky Flats’ resl- 
dues and oxides, other DOE faclhtles will continue to assist Rocky Flats 
m reducing the backlog. 

The DOE Area Office ProJect Manager informed us that, as a result of this 
off-sltc assistance, the Rocky Flats residues and oxides are being trans- 
ported 6 4 mllllon kilogram miles annually’ at annual costs of approxi- 
mately $2.9 mllhon. This DOE official also stated that these costs will be 
experienced (1) until buildmg 371 is repaired or an alternate site is 
available and (2) regardless of which alternative is chosen for the future 
processing of residues and oxides. 

6tYler Costs Associated 
Wiih Repairing Huilding 
37 1 

Other related costs of approximately $180 million have been estimated 
for repairing building 37 1. These include amounts for the proJect’s 
design, management, research and development, operating expenses 
during construction, and small capital items such as laboratory equip- 

a 

ment These costs would be funded from annual operating funds and 
would not be mcluded in the line-item budget request It should be noted 
that while relocation alternatives may involve similar costs, estimates of 
those costs were not available. For comparability, we have not included 
these costs in the total cost of repairing building 371. 
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l’ipdiw Quantities If building 37 1 is repaired, DOE Albuquerque Operations Office officials 
Assoclxdcd With Repairing have computed that about 1,500 kilograms of plutomum would be con- 

Huilding 37 1 tamed in the processing system at any given time and would be unavail- 
able for use m weapons production. 

IX)E headquarters and Albuquerque Operations Office officials disagree 
as to the significance of plutonium in the pipeline. DOE Albuquerque 
Operations Office officials told us that recovering plutonium from 
oxides, site returns, and residues is less costly than obtaining plutonium 
from nuclear reactors. Therefore, it is important to keep the amount of 
plutonmm in the pipeline to a minimum, hence reducing the need for 
plutonium from reactors. Headquarters officials believe to the contrary 
that there would be no noticeable monetary impact, other than the cost 
of producing materials to fill the pipeline. Headquarters officials also 
stated that the quantity of plutonium in the pipeline does become srgmf- 
icant when production is not sufficient to meet demand for the 
materials. 

Alternative 1: Total 
Relocation of Rocky 
Flats’ Operations 

Under this alternative, DOE would relocate all of Rocky Flats Plant’s fab- 
ricatmn, processing, and support activities to one or more of DOE’S 
exlstmg facilities or to an entirely new faclhty. According to the DOE: 
Long-Range Rocky Flats Utilization Study, complete relocation and 
start-up of new operating facilities could take as long as 24 years 

Because of the unique nature of plutonium operations carried out at the 
Rocky Flats Plant, new plutonium-processing and fabrication facilities 
would be required at any of the sites chosen for relocation. None of the 
other DOE: facilities currently have the capability to fabricate plutonium 
weapons components, Other than Rocky Flats, only Los Alamos National 
Laboratory has capablhty to process site returns. This capability is lim- 
ited. Additional processing capabihty would also be required at the 
other facilities to handle the quantities and varieties of residues 
resulting from the processing and fabrication operations. Once reloca- 
tion occurred, the facilities at Rocky Flats would be decommissioned and 
decontaminated. 

. 

Cost{ Associated With Total The DOE Long-Range Rocky Flats Utlhzation Study stated that the total 
Reloaation DOE cost for relocating, decommissionmg, and decontaminating the 

Rocky Flats Plant site would be approximately $3 billion (in fiscal year 
1981 dollars) As shown in table 2 1, the costs for totally relocatmg the 
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plant would now be approximately $4 billion (in fiscal year 1986 dol- 
lars). The increase is due primarily to inflation. 

Table 2.1: Estimates of Costs for Total 
Relocation of Rocky Flats Dollars In mllhons -_- ---. --- -~ ~- ~ --- -_- 

Cost category cost ______-- .--~ .- ~ 
New fachties $2,800 0 
AddItional labor costs to operate redundant processing and fabncatlon 
facilities during startup and testing of new facilities 450 0 

Maintenance and replacement costs required to enable Rocky Flats to 
continue at present level of operation until new site IS fully operational 610 0 

Decommlsslonmg & decontamination 
-___---- ~~ 

290 0 

Sub-total 4,150.o 

$.s; Planned capital projects not required due to total relocation of Rocky 
1190 

Total estimated costs $4PSl .o 

While the new facilities would be under construction, DOE would be com- 
mitted to meeting the demand for plutonium for weapons production. 
We assumed that the operations costs for DOE would remain virtually the 
same regardless of which site undertakes the processing operations. 
However, in the case of total relocation, MOE officials estimate that an 
additional $450 million will be required for the additional labor neces- 
sary to operate both the new and existing facilities during the lengthy 
startup and testing period. 

In addition, because of the obsolescence of existing Rocky Flats facili- 
ties, continued operations would require approximately $610 million to 
maintain, up-grade, and possibly replace existing facilities during the 
time required for the new facilities to come on-line. These projects would 
include repairing building 37 1 to provide interim plutonium processing. 
It should be noted that the $610 million required for existing facilities at b 
the Rocky Flats Plant exceeds the entire cost of most of the alternatives 
discussed later in this chapter. 

Approximately $290 million would be required to decommission and 
decontaminate the Rocky Flats Plant. The Long-Range Rocky Flats Utili- 
zation Study estimates that it would take approximately 5 years for this 
activity to be accomplished. If this alternative were implemented, cer- 
tain projects presently planned for Rocky Flats would be affected. 
Rockwell estimates that about $1.1 bllhon will be spent for projects until 
the year 2001 if current responsibilities are continued. However, if DOE 
relocates all plutomum operations, projects costing about $119 million 
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would not be required. The remaining projects would be necessary, 
according to DOE officials, to continue operations until the new location 
is in operation. 

Transportation Costs 
Associated With Total 
Relocation 

If all operations were relocated to a single site, this alternative should 
enable DOE to process plutonium without any additional transportation 
costs when compared with current operations. 

Pipeline Quantities 
Associated With Total 
Relocation 

DOE Albuquerque Operations Office officials assume that pipeline quan- 
titles of plutomum involved in a total relocation alternative would be 
about the same as the quantities involved if building 371 is repaired- 
about 1,500 kilograms 

Altbnative 2: With this alternative, the Rocky Flats Plant would continue to be the 

Relocation of the 
operating site primarily responsible for fabricating plutonium weapon 
components. As such, it would continue to be a major generat,or of resi- 

Processing of Residues, dues (plutonium-ladened byproducts from the fabrication operation), 

Oxides, and Site which would have to be shipped and processed 

Returns None of the other DOE facilities have existing capacity or capability to 
process alJ the various types and quantities of residues nor the capa- 
bility to disassemble and process site returns. As a result, major invest- 
ments would be necessary at the alternate DOE facilities for developmg 
facihties, equipment, and technology required for plutomum recovery 
operations involving residues, oxides, and site returns. 

If the processing of residues were shifted from Rocky Flats, the scope of 
recovery operations at the plant would change from plutomum recovery 
to preparing residues and oxides for shipment to other locations. New 
processes and techniques would be required to prepare the residues for 
shipment-possibly utilizing the available space in building 37 1. An 
incinerator would be used to burn and make transportable materials 
which are not shippable in their initial forms Since the plutomum 
recovery operations at Rocky Flats would cease under this option, the 
existing processmg facihties would be decommissioned and 
decontaminated 

The alternate operating sites which could be mvolved-with modifica- 
tions-m the processing of the residues and site returns include 
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Savannah River, South Carolina; Hanford, Washington, and Los Alamos 
National Laboratory, New Mexico. These sites either individually or as a 
group would be responsible for the annual processing of the followmg 
materials: 

l Site returns and special recoveries shipped from the I’antex Plant m 
Amarillo, Texas. 

l Oxides. 
l Transportable residues generated by the Rocky Flats Plant’s fabncatlon 

activity. 
. Secondary residues generated by the alternate DOE facility’s processing 

activities. 

Implementation time for this alternative varies depending on the loca- 
tion chosen According to a study (Decision Matrix for Plutomum 
Recovery Options) prepared by DOE’S Albuquerque Operations Office, 
relocation to IIanford would require about 10 years, while relocation to 
Savannah River and Los Alamos would both require 9 years. 

Costs Associated With For each of the sites having the potential to recelvc the materials to be 

Relocating Residues, Oxides, processed, IKE has estimated the costs to either build or upgrade faclh- 

and Site Returns ties to handle these matenals. In addition, Rocky Flats Plant personnel 
have stated that even if all the materials were transported to alternate 
facllitles, additional costs would still be incurred at Rocky Flats for an 
incinerator and packaging facility. The cost estimates for implcmclntmg 
this alternative are shown in table 2.2. 

Table 2.2: Estrmated Costs to Process 
Repidues, Oxides, and Site Returns at 
Otlbr DOE Facilities 

Dollars In mllllons 

Location 
costs 

DOE faclhty Rocky Flats Total 
L 

Hanford 

Los Alamos NatIonal Lab 
Savannah River 

$480 $9 $489 
436 9 445 

600” 9 609 d 

“Cost estimates for Savannah Wet are based on processing twice as much plutonium as that assumed 
by Hanford and Los Alamos Savannah River offlclals could not revise their cost estimates wlthout fur 
lher analysts and study 

All of the I)OE facllltles listed above would require construction of new 
procrssmg t’acllitlcs. In addition, Ilanford would have to upgrade an 
existing facility to process site returns and construct storage and wasto 
treatment facilities. Los Alamos National Laboratory would also rcqmr1’ 
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a new analytical laboratory, waste treatment facility, support offices, 
utility building, and warehouse. 

The costs shown for the Rocky Flats Plant are the net incremental costs 
for the Rocky Flats Plant. According to DOE and Rockwell International 
personnel, additional costs of $185 million would be incurred, consisting 
of approximately $15 million for an incinerator, $70 million for the 
decommissioning and decontammation of the Rocky Flats’ processing 
facilities, and $100 million for the construction of a facility to handle 
the packaging and shipping of residue materials. 

If this alternative is implemented, approximately $176 million in 
proJects currently planned would not be undertaken at Rocky Flats. 
(The cost of all planned construction projects at Rocky Flats total $1.1 
billion until the year 200 1.) These proJects include the construction of 
warehouses, laboratories, offices, and waste treatment facilities that 
would no longer be necessary if processing of residues, oxides, and site 
returns are relocated. 

Transportation Costs According to DOE officials, this alternative would incur approximately 

Assbciated With Relocating $3.4 million in annual transportation costs. The transportation costs 

Res dues, Oxides, and Site include the packaging, handling, health physics,” and measurement costs 

Returns 
associated with shipping residues to another site. 

Plpyline Quantities According to DOE: Albuquerque Operations Office, relocating the 

Assioclated With Relocating processing of residues, oxides, and site returns would result m about 

Residues, Oxides, and Site 3,200 kilograms of plutonium m the pipeline. This is approximately 

Returns 
1,700 kilograms more than would be in the pipeline if building 37 1 were 
repaired 

. 

AlQernative 3: IJnder this alternative, the site return processing activities would be 

Relocation of 
relocated to another operating site such as Hanford, Los Alamos 
National Laboratory, or Savannah River Recovering plutonium from 

Processing Site Returns site returns involves receipt, assay, storage, disassembly, and processing 
of retired weapons components. Presently, Rocky Flats 1s the only DOE 
facility processing the plutomum parts of site returns. Site returns 

211c-alth phyws wtwtws mcludc rwogmtion, rvaluatwn, and control of hcnlth hdzdrdh from 
rddlatlon 
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would be transported directly from Pantex to the selected DOE facility. 
The processed plutonium would then be packaged and shipped to the 
Rocky Flats Plant for the fabrication of nuclear weapon components. 
The Rocky Flats Plant would continue to process the plutonium residues 
and oxides generated from the remaining manufacturing and processing 
operations. 

According to information provided by DOE’S Albuquerque Operations 
Office, relocating site return processing to Hanford, Savannah River, 
and Los Alamos would require 4, 9, and 8 years, respectively. 

Costs Associated With 
Relocating Site Returns 

Since none of the other DOE facilities have the capability to process 
present quantities of site returns, each location would require substan- 
tial modifications to existing buildmgs or the construction of new ones 
to handle this operation In addition, costs would be incurred for 
repairing building 371 or building 771 to enable the Rocky Flats Plant to 
continue processing oxides and residues. Table 2.3 shows that for this 
relocation alternative, estimated costs range from $348 million to $493 
million. 

Table 2.3: Estimated Costs to Process 
Site Returns at Other Locations Dollars In mllllons 

Location 
Hanford 

Los Alamos Natlonal Lab 

Savannah River 

-. - __ 
costs 

DOE facility Rocky Flats Total 

$120 - $260 $228 $348 - $488 

175 228 403 

265 228 493 

Cost estimates vary from site to site depending on whether or not 
existing plutonium-processmg facihties can be reconfigured for I 

processing site returns For example, the Fuels and Materials Examma- 
tion Pacihty at Ilanford was originally constructed for an unrelated pur- 
pose IIowever, according to DW officials, this facility could be 
reconfigured to handle and process site returns at an estimated cost of 
$260 million. Another option at Hanford would be to utilize the existing 
Plutomum Fuushing Plant for the processing of site returns. This option 
is estimated to cost $120 million to $166 million 

In order for Los Alamos or Savannah River to process site returns, new 
facilities would bc needed at either site These facilities are estimated to 
cost about $175 million and $265 milhon, respectively. Included in the 
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new facilities would be analytical laboratories as well as production, 
waste management, warehouse, and support areas. 

Under this alternative, the Rocky Flats Plant would continue to have 
responsibility for processing oxides, residues, and special recoveries. 
Representatives from the DOE Rocky Flats Area Office estimate that 
approximately $237 million would be needed to repair building 371 so 
that these materials could be processed. If site returns are relocated, 
approximately $9 milhon of the facilitywide total of $1.1 billion in other 
planned projects would not have to be undertaken, resulting in a net 
incremental cost of $228 million 

Transportation Costs Site returns are presently disassembled and plutonmm components are 
Associated With Relocating packaged and transported from the Pantex Plant to the Rocky Flats 

Site Returns Plant. After the Rocky Flats Plant has processed the site returns and 
fabricated the plutonium into weapon components, the finished product 
is then transported back to Pantex. 

DOE estimates that there would be an additional annual tranportation 
cost of approximately $220,000 if site returns were to be processed at 
an alternate DOE facility. These costs would result from transporting the 
processed materials back to the Rocky Flats Plant for fabrication. The 
costs for the handling and packaging of the site returns would be 
roughly the same regardless of which DOE facility is responsiblle for the 
processing. 

Pipeline Quantities According to DOE Albuquerque Operations Office officials, relocating site 

Associated With Relocating returns to another location would result m pipeline quantities of about 

Site Returns 2,400 kilograms of plutonium This amount would be more than the 
pipeline quantity for repairing building 37 1 and the total relocation 

6 

alternative, but would be less than the quantity involved m relocating 
residues, oxides, and site returns. 

Alternative 4: This alternative would relocate the processing of plutonium oxides from 

Relocation of 
the Rocky Flats Plant to another DOE facility. Processing of site returns, 
special recoveries, and residues, and fabrication of components would 

Prmessing Plutonium continue at the Rocky Flats Plant. 

Oxides Since 1983, the DOE facilities at Los Alamos, Hanford, and Savannah 
River have assisted the Rocky Flats Plant by processing plutonium 
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oxides and residues According to M)E officials, Hanford, Rocky Flats, 
and Savannah River were designed as plutonium production facilities 
Los Alamos National Laboratory, on the other hand, was neither 
designed nor intended to be a plutonmm production facility. I3y maxi- 
mizing use of the processing facility originally designed to process pluto- 
nium for use in weapons research and development, Los Alamos 
assumed responsibility for processing oxides from the Rocky Flats 
Plant. This was intended to be a temporary measure to assist the Rocky 
Flats Plant in reducing its oxide- and residue-processing backlog. 

Information provided by DOE’S Albuquerque Operations Office states 
that relocating oxide processing to Hanford and Savannah River would 
require 7 and 9 years, respectively. 

Costs Associated With Some capacity currently exists at Savannah River, IIanford, and Los 

Relocating Plutonium Oxide Alamos to process part of the oxides generated at the Rocky Flats Plant. 

Processing IIowever, additional investments would be required at two of these sites 
to upgrade or replace the existing processing facihties so that all of the 
Rocky Flats Plant’s oxides could be processed. 

In addition, expenditures would be required at the Rocky Flats Plant to 
repair building 371 to process site returns, special recoveries, and resi- 
dues. The costs to relocate the processing of plutonium oxides range 
from $206 million to $316 million. 

lab14 2.4: Estimated Costs to Process 
Oxid#r at Other Locations Dollars in mdllons 

costs 
Location DOE faclllty Rocky Flats 
Hanford $100 $206 _ __ _-- __ 
Los Alamos NatIonal Lab --- - --- 0 206 _. ___. .- -.- _. ~--.----- 
Savannah Rver 110 206 

Total 

$306 
206 . 

316 

Because enough capacity already exists at Los Alamos National Labora- 
tory to process oxides produced at the Rocky Flats Plant, no additional 
expenditures would have to be made. According to DOE officials, if Los 
Alamos National Laboratory were to assume Rocky Flats Plant’s 
processing responsibilities, it would have to be at the expense of 
weapons research and development activities-its current primary mu+ 
sion If weapons research and development activities are then relocated, 
DOE may incur additional, currently unidentified, costs. 
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For Hanford, the cost estimate was based on restoring an existing 
facility known as the Plutonium Finishing Plant. Costs would include 
expanding the facility’s waste treatment capabilities and nitrate feed 
storage space. Savannah River’s costs would include the construction of 
a new building to be used as an analytical support laboratory, a sohd- 
waste-handling facihty, and other support facilities. 

In addition to these construction costs, approximately $214 million 
would be required to repair building 371 to conduct the remaining pluto- 
mum operations at the Rocky Flats Plant (handling site returns, special 
recoveries, and residues). The $2 14 million cost includes expenditures 
for warehousing, storage, material movement, utilities, heating, ventlla- 
tlon, air-conditioning, and computers; removing the existing nonfunc- 
tlomng equipment; and decontaminating building 371 before the new 
processes can be installed. Approximately $8 million of the facility-wldc 
total of $1.1 billion in other construction proJects currently planned 
would not be initiated because of the relocation of the oxide-processing 
operations, resulting m a net incremental cost of $206 million 

--- .--_-_------ 

‘lhutsportatio~~ Costs Transportation costs for moving oxides between the Rocky Flats Plant 
Ass+ated With Relocating and the other IW)E facilities includes packaging, handling, health physics, 

Pluthnium Oxide Processing measurement costs, and shipping. Total annual transportation costs for 
this alternative are approximately $1.6 million. Ninety-four pcrccnt, of 
the total transportation costs is for handling and packaging the residues 
The actual shipment of oxides comprise only 6 percent of the total costs 

___ - -.~ 

I’ipejine Quantities Albuquerque Opcratlons Office officials estimate that rclocatmg pluto- 
Associated With Iiclocating mum oxldc processing would result m about 1,900 kilograms of pluto- 

I~l~it,oniurn Oxide Processing mung m the pipeline. This amount 1s about 400 kilograms more than thcb . 
amount result mg from repairing building 371 at the> Rocky Flats Plant,. 

Alternative 5: 
___--~ -______-- 

1 lnder this alt crnat lvc, Rocky Flats’ responslblhty to rt’cov(‘r plut omum 

Relocation of 
from oxides and sltth returns would be transferred to one or more I)OI: 
facllitlc~s. If I)OE were to lmplcment this altcrnatlve, the oxldtxs and sitch 

Processing Oxides and returns c*ould bo shipped to one IXK facility or oxides could b(h sent to 

Site Returns OIW location and site returns to another Rocky Flats’ contmumg rospon- 
slblliti~~~ would mcludc the f abricatlon of weapons componrWs and t ht> 
pro(‘ossmg of c*crtam residues generated from f abrloatlon and f’rom spa- 
cial rC(‘overieh 
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Implementation time, according to information provided by DOE’S Albu- 
querque Operations Office, would be 7 years if oxides and site returns 
were relocated to IIanford and 9 years if relocated to Savannah River or 
Los Alamos. 

Investments would be required to enable the other DOE facilities to 
obtain the necessary technology, equipment, and facilities to process site 
returns. Expenditures would also be required at either IIanford or 
Savannah River to expand and/or upgrade the existing oxide-processing 
faclhtles. As discussed under alternative 4, Los Alamos National Labora- 
tory already has enough capacity and capability to process oxides gen- 
erated at the Rocky Flats Plant 

To allow IZocky Flats to continue its residue-processing operations, 
funds will be needed to repair building 371 

Table 2 5 presents a summary of the estimated IX)I: cost requirements. 
I’rocessing oxides and site returns at Los Alamos has the lowest costs 
When added to Rocky Flats’ costs, this option has a total estimated cost 
of approximately $3 12 million. 

. 
Table 23 Estimated Costs for the 
Proaessmg of Oxldes and Site Returns Dollars In mllllons 
at DQE Facllttles costs 

Location DOE facility Rocky Flats Total 

Savannah River $290 - $480 $137 $427 - $617 

Hanford 220 - 360 137 357 497 

Los Alamos NatIonal Lab 175 137 312 

The cost estimates vary, depending on whether a new facility is to be . 

built or an cxlstmg facility 1s modified to process the materials If oxides 
and slto r(bturns arc processed m modified existing facilities at Savannah 
River, the cst unatcd costs would be $290 million. If site returns are 
processed m new facilities and oxides in existing faclhtles, the estimated 
costs would bo $480 milhon 

At IIant’ord, t hc costs; vary, dependmg on which exlstmg facility at the 
sltcb 1s used tor proccssmg the materials IIanford could use the I’luto- 
nium E’mshq l’lant for processmg oxides For site returns, either the 
I’lutomum Fimrhmg Plant or the Fuels and Materials ISxammatlon 
I”a(~lllty c*ould bc used. IIowcver, because of obsolescence, the l’lutomum 
E’~lushm~ l’lmt would havc~ to be rcnovatcd and upgraded l’hc Fuels 
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and Materials Examination Facility was originally built for a purpose 
not related to the recovery of plutonium A major modlflcation of this 
facility would be required if it is to be used for plutonium processing. 

For the Los Alamos National Laboratory, the only cost would be for con- 
structing a facility to handle and process site returns. 

Rocky Flats would require approximately $189 million m expenditures 
to continue processing residues and special recoveries and to prepare 
the oxides for transportation to other DOE facilities Approximately $99 
mllhon of these costs would be for repairs in building 37 1 such as 
storage, material movement systems, utilities, heating, ventilation, air 
conditioning systems, and computers For processing special recoveries 
m building 371, ~0~:‘s Rocky Flats Area Office estimates that about $3 1 
million would be needed. The remaining costs of approximately $59 mll- 
lion would be for an incinerator and for the specific technologlcs and 
equipment required m building 371 to carry out the residue-processing 
operations 

Approximately $62 mllhon of the faclhtywlde total of $1.1 billion in 
planned costs for replacements and upgrading other facllltles, equip- 
ment, and technology at the Rocky Flats Plant could be avoided if the 
materials were transported to another DOE facility for processmg. If this 
amount were used to offset the $189 mllhon in new expenditures, the 
Rocky Flats’ net incremental costs would be approximately $137 mllhon 

Transportation Costs If this alternative were to be implemented, the annual costs to transport 

Associated With Relocating oxides and site returns would be $1.7 million to $2 mllhon Of this total, 

Oxides and Site Returns $220,000 would be the addltlonal amount required to transport sltcb 
returns to a IK)K facility other than Rocky Flats for proccssmg. The 
remaining $1.5 million to $1.8 million would be for transporting oxides 
from Rocky Flats to another DOE facility 

- .-__ 

I’ipeliine Quantities According to I)OK Albuquerque Operations Office officials, relocating 

AssoCiated With Relocating oxide and site return processing would result m pipeline quantities of 

Oxides and Site Returns about 3,200 kilograms of plutomum. This alternatlvc, along with the 
altcrnatlvc which would relocate residues, oxides, and site returns, has 
the highest plpelme quantity of any of the alternatives 
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DOE and Rockwell have conducted studies of the potential risk to public 
health that would result from an accident at the Rocky Flats Plant. The 
calculations in these studies show that the risk to public health is mm- 
imal. However, recent reviews of Rocky Flats which were conducted to 
evaluate compliance with environmental standards have disclosed 
potential problems. Further, various segments of the public perceive the 
risks from Rocky Flats to be substantial, a perception which may impact 
future decisions concerning the facility. 

DOE has developed some information on the projected transportation 
risks associated with the relocation alternatives, but has not yet deter- 
mined the potential future risks from the facilities for any relocation 
alternative. As such, sufficient information for making an informed 
selection of the most appropriate alternative is currently lacking. 

In terms of socioeconomic impact, partial or total relocation would likely 
have a muumal effect on the Denver area. Given the extended period of 
time necessary to relocate Rocky Flats’ operations and the prOJeCted eco- 
nomic growth of the area around the Rocky Flats Plant, local govern- 
ment officials believe that the effect would not be significant. 

Studies Show Rocky 
Flats Operations 
PEesent Minimal 
Radiological Risks to 
the Public 

In the event of a major accident, according to DOE, the Rocky Flats Plant 
could release radioactive material into the environment, exposing people 
living near the facility to radiation. Because of this potential hazard, I)OE 
and Rockwell have conducted environmental impact statements and 
safety analysis reviews of the overall safety of the plant. To date (as 
discussed later in this chapter, safety analyses of the Rocky Flats Plant 
are being updated), the studies have concluded that the public health 
risks from plant operations as well as postulated accidents are muumal 
and are not expected to significantly impact the safety and health of 

. 

inhabitants of the Denver metropolitan area 

DOE Safety Analysis Other than an Environmental Impact Statement, the only studies of 

Program Has Concluded safety and health risks due to Rocky Flats’ operations are safety anal- 

That Rocky Flats Presents yses which IME requires of its facihties and operations to determine if 

Mlpimal Risks to the Public 
the public, workers, and the environment are being adequately pro- 
tected. In the area of public health, safety analysis reports have consid- 
ered three issues for plutomum operations. 

l The possibihty that plutomum handled inside the buildings would not be 
contained if an accident occurred. 
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9 How much plutonium could leak out, whether it would spread and to 
what extent, and whether the public would be exposed. 

. What health effects to the general population might be expected. 

Since 1976, Rockwell has prepared safety analysis reports for 11 pluto- 
nium handling and storage facilities and 4 nonplutomum facilities at 
Rocky Flats to address those issues. In 1982, Rockwell engineers also 
prepared a composite plant safety analysis report which summarized all 
previous plant safety analysis reports and provided overall risk mfor- 
mation on the plant for inclusion in the 1983 Long-Range Rocky Flats 
Utilization Study. 

That report concluded that 

. the composite Rocky Flats risk provides a small contrlbutlon to the overall risk 
to which the public sector IS routinely exposed ” 

Given the 1.8 million population of the Denver metropolitan area at the 
time, it was estimated that an individual living within 50 miles of the 
plant had a l-in-900 million chance per year of dying from a cancer 
induced by an accident at the Rocky Flats Plant. The study then com- 
pared this risk with “everyday” risks such as an individual’s chance of 
dying of cancer (l-in-550 chance per year), dying in an automobile acci- 
dent (l-in-4,000 chance per year), or dying of heart disease (l-in-300 
chance per year) 

That report also contained the following conclusions: 

l Measurable health effects to the public from radioactive material 
releases are difficult to predict precisely. The radiation exposure to the 
public from a Rocky Flats Plant accident would be extremely small com- b 
pared with the existing natural background radiation’ and would be 
masked by other conditions that produce the same effects 

l Earthquake and high-wind events severe enough to cause substantial 
building damage contribute approximately 93 percent of the composite 
risk from the Rocky Flats Plant. (Structures built at the Rocky Flats 
Plant were designed to less stringent codes and standards m effect at the 
time. As a result, most of the older structures were built to withstand 
relatively low seismic and wind forces.) 

‘Rackground radiation IS radiation in the environment from naturally wxurrmg rddl~ldctlVt! rlemcnts 
and from fallout 
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. Modifications to upgrade the Rocky Flats Plant buildings to withstand 
severe natural phenomena events (i.e., earthquakes and high winds) for 
the area would reduce the risks posed by the plant. 

- __ -__ - 

IZocky Flats’ Environmental In 1980 IKE prepared an Environmental Impact Statement for Rocky 

Impact Statement Also Flats as required by the National Environmental Pohcy Act of 1969. The 

I(cported Minimal I’ubllc Environmental Impact Statement assessed the actual and potential envi- 

IiiQks ronmental impacts associated with plant operations and contained the 
following conclusions: 

. Normal plant operations have no significant impact on the environment. 

. The radiological impact on people hvmg within 50 miles of the plant, 
from routine operation, is not perceptible as an addition to that received 
from natural background sources 

l For any type of Rocky Flats Plant accident, the risk of death is less than 
the risk of an average person’s being killed m a common accident.’ 

DOE Is Reassessing 
Environmental and 
Radiological Risks at 
Rocky Flats Plant 

IKE is presently reevaluating both environmental and radiological risks 
associated with operations at the Rocky Flats Plant In response to the 
Comprehensive Environmental Response, Compensation, and Liabihty 
Act of 1980 ((Yx(:LA)( P L. 96-5 lo), DOE is investigating in more detail the 
environmental impacts from plant operations Rockwell is also revising 
safety analysis reports utihzmg state-of-the-art risk analysis techniques. 
The revised reports completed to date agree with the prior DOE safety 
analysis reports, concludmg there are minimal public health risks from 
accidents at the Rocky Flats Plant, but showing that the primary risk is 
from earthquakes, not high winds as previously thought. IKW is cur- 
rently planning construction and buildmg design modifications that 
should reduce the risks that exist. 

/__ .--__- _--- 

I)OE Has Jdentified Possible In 1984, DOE’S Albuquerque Operations Office implemented a mul- 
Negative Environmental tiphased program to identify, assess, and correct existing or potential 

I nt pacts environmental problems at the Rocky Flats Plant This program was im- 
tiated in compliance with CEIKXA, which requires federal agencies to 
identify to the Environmental Protection Agency (WA) inactive waste 
storage sites that may be sources of environmental contammants. The 
maJor thrust of the program is to determine whether waste-both 

“I%awd on mortahty 11sk to an mdwdual rewvmg the maximum t‘xposurr at the plant boundary 
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nuclear and nonnuclear-disposal practices followed in the past require 
remedial action. 

In April 1986, WE released the fmdmgs based on its work to that date 
Nme general areas were identified for further evaluation. Two of the 
more significant areas mvolved the need to (1) define the extent and 
movement of toxic chemicals m the groundwater and (2) develop a 
method of disposal for noncombustible, radioactive, race-contaminated 
materials (PCB’S, polychlormated biphenyl, are poisonous environmental 
pollutants which tend to accumulate m animal tissues). In addition, 45 
locations at the Kocky Flats Plant were found to have possible contami- 
nation and the potential to release contaminants mto the environment. 
These sites will be evaluated m subsequent phases of the program to 
determine whether environmental problems actually exist. Three of the 
45 sites were found to meet the federal criteria for placement on WA’S 

National Priority List:’ Because these three sites exceeded the thresh- 
hold value for placement on this list, the entire Rocky Flats facility may 
be designated as a priority site. 

In addition, 21 other sites where remedial action had been taken m the 
past will undergo verification of the adequacy of the contammation 
removal or control. One additional site is currently undergoing removal 
of contaminated soil, and WE has recently submitted to the EPA and the 
Colorado Department of Health a plan to clean up five radioactive and 
chemically contaminated waste ponds by 199 1 

- 

Revised Safety Analysis 
Reports Indicate Minimal 
Risks to the Public 

After completmg the composite safety analysis for the Long-Range 
Rocky Flats Utilization Study in 1982, Rockwell’s safety analysis engi- 
neers developed a more sophisticated risk analysis approach, which 
they have since incorporated into the safety analysis program. This new 
approach is patterned after the probabilistic risk assessment techniques 
widely used m the nuclear power industry and approved by the Nuclear 
Kegulatory Commission. According to Rockwell’s safety analysis branch 
manager, this new methodology provides a more detailed calculation of 
risks than previously provided, as well as risk figures that have a much 
greater degree of confidence 

. 

As of March 1987, Rockwell had revised safety analysis reports for the 
SIX major Rocky Flats plutomum-handling facilities DOE is currently 

“EPA uses a “hazard ranking system” to estabhqh the National Pnontles List of facllitles for imtlnl 
attentmn under CEHCIh 
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reviewing these reports and hopes to approve them by the middle of 
1987 These draft revised safety analysis reports mdlcate that while the 
overall plant risk to the public remains essentially the same as reported 
m the Long-Kange Rocky Flats IJtilization Study, the relative contribu- 
tions to public risk that would result from plutonium dispersal due to 
earthquakes versus those due to high winds has been reversed. The slte- 
wide safety analysis report prepared to support the @-Range Rocky -- 
Flats IJtihzatlon Study showed that 87 percent of the risk to the public 
was due to extreme winds, while only 6 percent of the risk was due to 
severe earthquakes. The revised safety analysis reports show that 
seismic risks now dominate-66 percent of the public risk 1s due to 
severe earthquakes and only 33 percent is due to severe winds. Figure 
3.1 illustrates the contribution to the composite risk, by building and 
natural phenomena event. 

_ *--__ 
Figure 3 
Building 

~--- 
1: Contribution to Risk by 
and Natural Phenomena Event .390/o 

Other’ 

.920/o 
707 Wnd 

1.30% 
776 Wind 

707A 

4.46% 
559 

776 

707 

4.46% 
559 

4.28% 
779 

‘Other 15 771 774 Natural Phenomena Tornado, OperatIonal Accfdents 
and Stack Emmlsslons 

Risk from wind-caused damage and resulting plutonium dispersal is 
greatest for building 779 followed by buildings 559,776, and 707 
Hullding 707 (plutomum-fabrication building) poses the highest seismic 
risk, followed by buildings 776 (plutonium-processmg bulldmg), 559 
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(plutonium analytical laboratory), and 779 (plutonium research and 
development building). The other buildings at the Rocky Flats Plant con- 
tribute little to the overall seismic risk. According to Rockwell’s safety 
engineers, the reversal in risk contribution is based on further research 
in a number of areas, such as plutonium particle size, the dispersion 
properties in an accidental release, and the structural strength and con- 
tainment capabilities of the plutonium buildings. 

It should be noted that we have recently completed a review of DOE’S 

safety analysis report process.4 Eight of DOE’s older defense facrhtres 
were reviewed, including the Rocky Flats Plant. We reported that an 
effective and well-accepted safety review process is a key to DOE’S dem- 
onstration that its nuclear facilities can be safely operated. However, we 
found that 

9 the extent to which the facilities were compared against DOE’S safety 
design crrterla varied considerably between the facilities (the Rocky 
Flats safety analysis report which was reviewed did not contain a com- 
parison of the facility against design crrterra); 

. different approaches and assumptions were used to identify and analyze 
potential accidents at the facilities; and 

. all safety analysis reports were being reviewed and approved internally 
within DOE, which does not represent an independent review process. 

We recommended that the Secretary of Energy (1) complete safety anal- 
ysis reports for all high-hazard facilities, (2) require that the reports 
include a comparison of the facilities against current DOE design criteria, 
(3) develop more consistent reqmrements for preparing the reports, and 
(4) establish an arrangement so that DOE’S safety analysis reports 
receive outside, independent reviews. On August 21, 1986, DOE: 

responded to these recommendations. WE: stated that it would ensure 
that safety analysis reports for all high-hazard faclhtles are approved 
by the end of fiscal year 1987 and that it will require a comparison of its 
nuclear facilities to current DOE design criteria to be mcorporated into 
each facility’s safety analysis report. DOE also stated that it would pro- 
vide additional guidance to ensure consistency in how accidents are ana- 
lyzed m safety analysis reports. DOE disagreed with our fourth 
recommendation 

4huck!dr Safety Safety Analysis Reviews for DOE’s Defense Facllitles Can J3e Imp& (GAO/IKXD- 
MI-175, .Junr 16, 19Mi) 
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DOE Is Making Building 
Modiflcatlons to Decrease 
Public Risk 

In a 1983 evaluation of the findings and conclusions m the Long-Range 
Rocky Flats Utilization Study, DOE’S Albuquerque Operations Office con- 
eluded that while no upgrading of the plutomum-processing facilities at 
the Rocky Flats Plant was required given the present level of off-site 
risk, some facility upgrading was desirable because of health- and 
safety-related considerations. These considerations included uncertain- 
ties in the risk estimates, population growth around the Rocky Flats 
Plant, worker protection from nonradiologic risks, and DOE policy 
requiring that risks to the worker, public, and environment be 
minimized 

DOE initiated a construction project to strengthen three of the plutonium 
buildings (707, 776, and 779) to withstand extreme winds. DOE estimated 
that the structural upgrade would reduce the off-site risk by a factor of 
about 10. The project was subsequently funded for $5.6 million and con- 
struction was to begin in 1986. However, DOE decided to redesign the 
construction project to provide for greater seismic strengthening m the 
bulldmgs on the basis of its revised safety analysis reports DOE is also 
considering ways to reduce the risk in building 559, as it is a relatively 
significant contributor to the overall risk. DOE plans to reassess the 
entire project in mid-1987, when engineering and cost estimates are 
refined, and then determine if additional funds will be necessary 

Perceived Risk May Be Similar to the negative perception of the risks attributed to nuclear 

as Important as 
Calculated Risk 

power plants held by some individuals and groups and despite the con- 
elusion of DOE’S safety analysis reports that Rocky Flats is of mu-umal 
risk to the surrounding area, perception of more serious risks exists 
Perceived risks at the Rocky Flats Plant may be more important to the 
public than any calculated risks. The Blue Ribbon Citizens’ Committee 
review of DOE’S Long-Range Rocky Flats Utilization Study, stated that a . --___ 
critical factor in determining both perceived risk and risk acceptability 
is an individual’s personal opmlon regarding national nuclear weapons 
policy and the mission of Rocky Flats Deeply held feelings opposmg the 
plant tend to increase perceived risk and reduce risk acceptability 
Strong feelmgs in support of the plant and its mission tend to have the 
opposite effect 

Past plutonium releases, while found by DOE: to contribute very little risk 
to the public compared with natural background radiation, have 
resulted in htigation against the plant. In addition, there was adverse 
public reaction to a recent discovery of contaminated groundwater at 
the plantsite, although not yet determined to be a public health problem 
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The events surrounding this discovery have led to charges that DOE is 
attempting to hide crucial information. 

Perceived Risks Result in 
Litigation Against DOE 

In 1975 several land owners aci]acent to the Rocky Flats Plant filed a 
lawsuit against the U.S. government contending that their property had 
been damaged by releases of plutonium and other radioactive materials 
from the plant. The property owners alleged that their lands had been 
rendered unfit for human habitation and the market value of their 
properties had diminished They also alleged that the mere presence of 
the plant next to their properties was sufficient to dlmmlsh then- prop- 
erty values 

The landowners’ suit involved claims of almost $140 million In order to 
avoid the expense and the uncertainty of a Jury trial, DOE entered into 
negotiations and a settlement agreement was finally reached in 
December 1984 The settlement agreement required the 173. government 
to pay $8.75 million to the property owners for certain parcels of land 
and convey these lands to a nearby city for open space use or reservoir 
expansion purposes only In addition, Rockwell agreed to reduce the 
levels of contammatlon m the off-site soil where they exceeded state 
standards 

As part of the settlement agreement, the U.S District Court for Colorado 
later held hearings. The hearings concluded that no scientific basis 
existed for believing that soil and air concentrations of plutonium and 
other radioactive materials on the subJect properties would produce 
human health effects different from those resulting from naturally 
occurring background radiation. The court also concurred with a Colo- 
rado state epidemiologist that no measurable increases in cancer mcl- 
dence resulting from operations at the Rocky Flats Plant have been 
scientifically demonstrated. 

Public Concerns Increase 
Over *Recent Discovery of 
Groundwater 
Contamination at Rocky 
F ats Plant 

In 1985, Rockwell conducted a preliminary screening of plant drinking 
water, surface water, and groundwater in compliance with then-pending 
E:IN regulations regarding allowable concentrations of certain organic 
chemicals m drinking water Elevated levels of four highly toxic 
(nonradioactive) chemicals were found m eight on-site groundwater 
momtormg wells While none of these chcmicalci were found m surface 
or drinking water, concentrations m groundwater were as much as 1,000 
times WA’S proposed maximum concentration limits for these chcmlcals. 
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IX)E 1s conducting an investlgatlon to determine the extent of ground- 
water contammatlon and to determine the appropriate future actions 

While no adverse public health effects have yet been demonstrated, fur- 
ther study has confirmed the possibility that some offsite groundwater 
users could be affected. Local civic and health officials have expressed 
concern over the extent to which this contamination might have spread 
into nearby community water supplies. 

The events surrounding the discovery of groundwater contammation at 
the plant have led a number of local health officials and private citizens 
to question whether DOE has been withholding vital pubhc health infor- 
mation. In a letter dated December 30, 1985, to the Colorado Department 
of IIealth, one county health department director stated that his depart- 
ment suspected that even more dangerous chemicals could possibly be 
contammatmg the groundwater. In May 1986, the governor reestab- 
lished a citizen’s oversight committee on the basis of his perceptlon that 
environmental concerns, speclflcally waste cleanup and discovery of 
toxic chemicals m the plant’s groundwater, deserved the committee’s 
renewed attention. 

Impacts on Public Rclocatmg the entire Rocky Flats operation would benefit the local 

Health Resulting From 
residents by reducing potential exposure from an accidental rclcase and 
from normal operations. However, relocating the plant would require 

Rocky Flats Relocation extensive operations to dccommlsslon and decontammate existmg faclh- 

Alternatives Difficult tres, which, m turn, would entail risks that are presently unknown I<lsk 

to Determine 
analysts state, however, that these risks could be significant 

Risk reduction gamed from relocating the reprocessmg operations 1s I 
presently unknown. According to Rockwell officials, all of the detailed 
information necessary to perform a risk analysis has not been developed 
for the relocation alternatlves now being considered. 

Certain Impacts of’ a Total 
Rocky Flats Relocation 
Have Hecn Determined 

IHE’S 1980 Envlronmcntal Impact Statement stated that if the Rocky 
Flats Plant were to be totally relocated, the accident risk potential for 
the Denver area would be eliminated and a reduction m dose from 
normal emissions and sol1 contammatlon would occur. The dose to 
inhabitants in the Denver area from present operations would be almost 
cntlrely ehmmated. This proJected impact on pubhc health, however, 
does not include possible risk associated with redispersal of plutonium 
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particles or accidental releases during decommissioning and decontami- 
nation of the Rocky Flats Plant. The Environmental Impact Statement 
also stated that completely relocating the Rocky Flats’ plutomum opera- 
tions would have little net risk reduction for the environment on a 
nationwide basis since the population surrounding the new site would 
then be subject to potentially increased operations’ risks. 

Impacts of Partially 
Relocating Plutonium 
Operations Have Not Been 
Determined 

DOE has developed some mformation on transportation risks associated 
with the relocation alternatives (discussed in ch. 2); however, DOE: has 
not calculated the risks that the relocated plutonium operations would 
have on public health and safety in the vicinity of their new location In 
our opinion, such calculations would be quite useful in evaluating and 
comparing the net effect on safety and health risk resulting from the 
relocation alternatives. Although the effect on public health was origi- 
nally to be a factor in DOE'S evaluation of alternatives, sufficient detail 
has not been developed to facilitate analysis. 

Transportation Risks In a study entitled Long-Range Recovery of Plutonium Scrap m the DOE 
Defense Programs Complex (Sept. 1985), DOE identified several social 
and political issues associated with shipments of plutomum and pluto- 
nium-ladened materials, which are listed below: 

. Potential political problems from accidents (such as prohibiting trans- 
portation of plutonium in certain areas) 

. Increased public (antmuclear) awareness of weapons material shipments 
and potential for demonstrations and public issue campaigns m the 
media. 

. Concern by the state government of the receiving site that the additional 
plutonium represents more “nuclear waste” coming mto the state . 

In April 1986, at the request of DOE, Sandia National Laboratories in 
Albuquerque, New Mexico, completed a risk analysis for the shipment of 
plutonium oxides from Rocky Flats to other DOE facilities. The analysis 
concluded that the greater level of plutonium transportation associated 
with plutomum processing at locations other than Rocky Flats would 
increase the probability of accidents, although health and safety risk 
would still be low. According to a Rockwell International safety engi- 
neer, the analysis shows that risks for shipments would be 4 to 24 times 
greater, depending on location, than if the processing operations were 
maintained at the Rocky Flats Plant. 
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Facility Risk A thorough calculation of risk resulting from a plutonium facility 
requires complex data m a number of areas, Calculations of the risks 
presented by natural phenomena events, for example, must initially be 
based on the severity of such events in the area of the plutomum facility 
and the associated frequency of occurrence Buildings and equipment 
must then be assessed as to the expected amount of damage from each 
event Given this mformation, determinations must be made of how 
much radioactive material would be released from a given building, con- 
sidering the operations in the building and the amount of material 
processed. IIow much material would then be available for release to the 
public would be calculated. Public consequences can subsequently be 
estimated through various models which involve population estimates, 
meteorological data, and proJections of health effects from such 
releases. Because none of this detailed information has been developed 
for the various relocation alternatives, Rockwell officials stated that the 
associated risks are unknown. 

According to DOE and Rockwell officials, relocating only the plutomum- 
processing operations to another site, for example, may not significantly 
reduce the overall risk to the public in the Denver metropohtan area. 
This occurs because the two dominant contributors to public health risk, 
building 707 where fabrication takes place and building 779 where plu- 
tonium development activities take place, are estimated to be respon- 
sible for 48 percent and 31 percent of the overall risk, respectively By 
comparison, building 776, which processes returned weapons, contrib- 
utes approximately 12 percent of the overall risk. 

In fact, relocation could have the opposite effect. If fabrication remains 
at Rocky Flats, residues will still be generated. Risks associated with 
transporting these residues off-site, and decontammation and decommis- 
sioning procedures necessary to close down processing operations are b 
presently unknown but could be significant, according to ME: and 
Rockwell safety officials. They believe that these risks could offset any 
reduction m risks gamed by relocatmg the processing operations. 

Impact on Area’s Studies conducted m the early 1980’s mdicated that relocating the entire 

Socioeconomics Likely 
Rocky Flats Plant would have little socioeconomic impact on the Denver 
metropolitan area. Although population growth and employment factors 

to E3e Minimal have changed smce those studies were conducted, relocating the Rocky 
Flats Plant is still likely to have only a small socioeconomic effect. 
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A 1982 study performed m support of the Long-Range Rocky Flats IJtlh- 
zatlon Study entitled The Social and Economic Impacts of Changing MIS- -____ 
stons at the Rocky Flats Plant concluded that the impacts of either a 
partial or total relocation of the Rocky Flats Plant would not be highly 
negative. The study also concluded that, with prior planning, most 
employees would be able to find new Jobs if the plant were relocated. In 
its independent assessment of the study, the Blue Ribbon Cltrzen’s Com- 
mittee reported that the study’s conclusions seemed sound, unless pre- 
dictions of rapid future growth in the area proved invalid. But m the 
mtervemng years, the social and economic changes which have occurred 
in the area could affect the validity of the Long-Range Rocky Flats IJtih- 
qtion Study> conclusmns. Some of these changes include the followmg* 

. Population growth rates have decreased m the state. Recent reports 
from the Colorado State demographer have noted that the rate of popu- 
lation growth m the state (previously projected to be 2.4 percent to 2 6 
percent) was only 1 percent from 1983 to 1984. These lower growth 
rates are predicted to remain for the foreseeable future 

l Personnel levels at Rocky Flats have increased, indicating possibly 
greater difficulty with reemployment. At the time of the Long-Range 
Rocky Flats Utilization Study, personnel levels hovered around 4,500. 
Rockwell officials expect the plant to remam at the current level of 
approximately 5,500 employees for the next few years. 

Despite the lower population growth projections for the state, however, 
recent county and city studies suggest that vigorous growth will occur 
in the general area surrounding Rocky Flats. Also, plans are proceedmg 
for the construction of a maJor highway, with a likely route near the 
plant’s buffer zone. Disagreement exists among local officials as to the 
impact of the highway, but other locations within the Denver metropol- 
itan area have experienced enormous growth around new highways. . 

Followmg a decision to relocate the entire plant, it is estimated that it 
would take about 14 years before any employee layoffs would begin. 
Such an extended period of time would allow for employee retraining 
and other mitigation strategies to ease Rocky Flats employees into the 
workforce. 

Relatively few Rocky Flats employees would be affected by a partial 
relocation, according to a recent Rockwell study. For example, if all the 
plutonium-processing operations were moved, almost 1,100 employees 
would be affected, but only 878 would actually be laid off. The others 
would be needed for preparing residues for shipment off-site. Table 3 1 
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details Rockwell’s estimate of the personnel decreases that might result 
from a number of relocation alternatives. 

-____--- 
Table 3.1: Relocation Alternatives and 
Personnel Level Decree8es Personnel 

Relocation alternatives decreases 

R&ate site ret&i 96 ___ 
Relocate dxides 

__. - -.- -. ___-_ - - ----- _---- --- __ _ -. 
56 

Relocate oxldes and sate returns ___ - 
Relocate-residues, oxides, and site returns ---- --_.-- 
Relbcate Rocky Flats Plant to new area 

152 ___----. ..__~_ 
-- 078 

5,500 

Local government officials recently expressed the opinion that total 
relocation of the plant to a new site would definitely have some effect 
on the surrounding area, but given the extended time period necessary 
to implement such a move, the impact probably would not be significant. 
They also believed that the local workforce would be vigorous enough to 
absorb Rocky Flats’ employees. 
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Conclusions and Recommendation 

The future of building 371 has been debated and studied for more than 5 
years. During that time, DCE has incurred costs to transport residues to 
other DOE facilities, public perception of the health risks associated with 
the Rocky Flats Plant appears to be growing, the older bulldmgs at 
Rocky Flats-buildings 771 and 776, which building 371 was designed 
to replace-are still in use and growing older, while DOE’S building 
371-costing more than $200 million-is largely unused. While these 
conditions appear to argue in favor of a quick resolution of this matter, 
we found that there is no easy solution to the dilemma facing DOE rela- 
tive to the future of building 371 or the Rocky Flats Plant 

Our comparison did not, disclose any alternative that was clearly supc- 
rlor to the others when all factors were considered. On a cost basis only, 
several processing alternatives appeared to be competltlve with 
repairing building 371 at the Rocky Flats Plant 1Jsmg the same cntena, 
we believe the cost of relocating the entire Rocky Flats Plant-about $4 
billion-is not justified However, comparison of all alternatives using 
only cost as a criteria does not take ir,to consideration other factors, 
such as environmental, safety, and health risk, which impact on the 
desirability of the alternatives When these factors, or combmatlons of 
these factors, are considered, the most appropriate alternative would 
depend on the goals, objectives, perceptions, and subjective Judgments 
of those making the comparison. For example, if one’s objective were to 
limit transportation costs and related risks, the most appropriate altcr- 
native would be to have all residues processed at the location where 
they were created. Repairing building 37 1 or total relocation would 
achieve that obJective. If one’s ObJective were to minimize capital costs 
and reduce the amount of plutomum at the Rocky Flats Plant, relocating 
oxide processing to the Los Alamos National Laboratory would be the 
most appropriate alternative. Further, if one’s primary objective were to 
eliminate the risk of a plutomum accident m the Denver metropolitan . 
area, then total relocation would be the only suitable alternative I3y 
altering the goals and ObJectives of a study, which would in turn alter 
the relative weights of the comparative factors, almost any of the altcr- 
natives could be made to appear as the best alternative 

The best decision concerning the future of plutonium operations at the 
Rocky Flats Plant should not only consider and weight the various fac- 
tors related to Rocky Flats, but should also be made m the context of the 
future of the entire DOE weapons production complex This complex con- 
sists of 18 interdependent sites with numerous buildings, some of which 
are becoming mcreasmgly deteriorated with age. Various groups have 
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become concerned over the environmental, safety, and health risks asso- 
ciated with DOE’S facilities, particularly since the Chernobyl disaster. 
Any consideration given to relocating parts of, or the entire Rocky Flats 
Plant to these locations, must include the environmental, safety, and 
health impacts such relocation would have on the receiving locations. 
Based on our review, we believe a decision on the future of Rocky Flats 
cannot be made until DOE completes studies of such impacts. 

Also, any decision relative to relocating all or part of Rocky Flats pluto- 
nium operations must be made m the context of the long-term future use 
of the various facilities within DOE’S weapons production complex. The 
future use of these facilities, in turn, will be dependent on the goals and 
ObJectives established for the program, the projected requirements for 
continued nuclear weapon production, and the physical condition of the 
various facilities Such mformatlon is currently lacking, however, DOE is 
conducting a study which addresses the long-term future of its weapons 
facilities. 

Recommendation to the To make the best decision on the future of building 37 1, DOE needs to 

Secretary of Energy 
first address a broader issue-where does the Rocky Flats Plant ht in 
the overall, long-term plans, goals, objectives, and requirements for an 
aging DOE weapons production complex“ Many of DOE’S faclhtles are 
approaching or have passed their planned operating lives and maJor 
investments will be required to replace or refurbish these facilities 

Before spending hundreds of millions of dollars to relocate or repair one 
bmldmg at Rocky Flats, DOE needs to take a broader look. In March 1987 
testimony before the Senate Governmental Affairs Committee, we 
addressed this issue and called on DOE to make this broad, strategic anal- 
ysis For Rocky Flats, we recommend that the Secretary of Energy 
ensure the selection of the best solution be closely coordinated with this 
study to assure that construction/modernization funding 1s used 
efficiently. 

Page 5 1 GAO/RCED-87-93 Rocky Flats Relocatian 



PW 
“c~nology of Events Related to Building 371’ 

____ - - - - .__- -_ - - -  ~I 

Conaressronal aporoval of burldrna 371 constructron 
-_-_____.. -. Date 

-1970 
-. -.!z--_ 1 L ------- --- -__ __--__- --. - .- 

-- Prefect funded by the Congress 1971 
Engrneenng started 1971 ____--- _--__- -.--- ---- -~~- ~- ~~. 

- Constructron started 1973 -----. -. 
Project cost estrmate revrsed to $140 mrllron May 1974 --. --~ _- ----~-.--~ -- ---~ .--~- 
DOW Chemrcal Corporation replaced by Rockwell Internatronal as operating July 1975 
contractor --~ - -~-. --- 
Full-trme project manager appointed for building 371 Nov 1976 ---..-_-- --- -- - 
Protect cost estimate revrsed to $187 mrllron July 1977 

.- .A-.-- --~- -- ____---~-- 

GAO report on building 371 construction problems 

Protect cost revised to $202 million 
-~- _-_-_-._- June 1978 

Scot 1978 
___---__ ____-.._--._--- - -__._ -.____-~ -__-____-_- .._ 

Project cost revised to $215 mrllron Dee 1978 _ -------..--~~~-.--~- _ -- 
All systems transferred to Rockwell for testing Sept 1980 - __--_ -_---~-- ---- ---- -- 
Constructron completed Mar 1981 -. - --.----- ____-______- -. _-- - - 
Testing began with acids June 1981 ____ - _ _. _ _ -_-- ---- .~ ~- -- 
DOE approved start of plutonium operations Aug 1981 
lncrnerator tested and found not operable 

~--.-~ ~~~ 
Nov 1982 ~__~ ----- 

Comprehensive DOE $%ockwen evaluation of building 371 completed Sept 1983 --~ -----.----~ - -_ 
DOE prepared a specral plan for shipprng and processing plutonium Cct 1983 -- _.----- ~- 
DOE rnrtrated study of alternatives to building 371 Cct 1984 ~-.-~ _. -- - ____-~ 
Rockwell submitted draft plan for repairing building 371 Nov 1984 
_- -- _--- --_.- - -A 

Rockwell submrtted final conceotual desran for reoarrina buildrna 371 Mar 1985 
” 

. _ -- _ .- .-_ --- .--- 

DOE Albuaueraue Ooeratrons ;>ffi,e decided to delay~~g%u& to fiscal May 1985 
year 1988 ’ ’ 
GAO report on burl&g 371’s operational problems and costly resolutions 

_-~~. 
Sept 1985 

DOE’s health and safetv standard for allowable exposure of workers to radiation Sept 1985 
made more stringent ’ ___ _-- ._____._._ -- -___ _ -.- -----.~----~ -.-- -- -- . 
Revrsed conceptual design for building 371 completed, new technologies Jan 1986 
rnrtrated to meet current standards - ---. --. ----- 
Report submitted by Independent Technical Review Group on the building 371 Mar 1986 
Conceptual Design Report 

Albuquerque-Ope%ronsOffice Manager submitted budget request for burldrng Mar 1986 
371, but ororect completron date extended to fiscal year 1996 to accommodate 
Gramm dud’man-Holirngs deficit reduction act I 
Two independent cost estimate analyses conducted on the-proposed building Apr 1986 
371 capital budget request 
DOE headquarters established assessment team to reevaluate possrble Apr 1986 
recovery reiocatron optrons - __.___- ---- _ -- - --- _ 
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Date ---_______ -- -__ 
Draft of Plutomum Recovery Assessment Team Report recommended that May 1986. 
planned capacity of buildlng 371 be reduced because of operatlonal efficiencies 
and other factors ___-~_ 
DOE headquarters’ decision not to submit fiscal year 1988 budget request for July 1986 
building 371 --- 
Rocky Flats Area Office and Rockwell International initiate actions to revise 
conceptual design for building 371 to reduce capacity and to study future 

Aug 1986 

ootential use of buildlna 771 

. 
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Comparison of Costs Associated With Rep&g 
Building 371 and the Relocation Alternatives 1 

Dollars in millions -~.___--. 

Coat Category -- __-- -- -_ 
Repair building 371 -- ____ --.~ 
Total relocation -___-___-__ --- 
Relocate all orocesslna 

Annual 
transportation 

cosr cost 
$303 $2 90 

4,031 00 

445 - 60gb 3 40 

Relocate site returns 348 - 493 22 -~ --________ 
Relocate oxides 206-316 - 160 _____- .--~~~ 
Relocate oxides and site returns 312-617 1 70 _ 2 00 

aTlme frames for costs vary for dtfferent alternatIves Costs were not dlscounted because DOE data 
were not sufflclently detailed to allow this calculation 

bSee footnote a to table 2 2 

. 
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